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AMENDMENTS TO THE CLAIMS --^^^ 



Please amend claims 1, 10, 12. 34, and 37, and insert new claims 65-67, as follows: 

1 . (Currently Amended) A method for irradiating a target, comprising: 

establishing a relationship of the at least one marker relative to the target by deteraiining a 
relative position between the at least one marker and the target; 

generating an image signal of the at least one marker; 

generating a tracking signal in response to the image signal; and 

adjusting a radiation beam in response to the tracking signal to track the target; 

wherein the target is tracked while performing an intensity modulated radiotherapy using a 
&5t multi-leaf collimator in which , and wherein in the intensity mod ulated radiotherapv. a leaf of 
the first multi-leaf collimator is adjusted such that a first portion of the target receives more radiation 
than a second portion of the target 

2. (Previously Presented) The method as claimed in claim 1 , wherein: 

the step of generating an image signal includes generating an X-ray image of the at least one 
marker; and 

the step of generating a tracking signal includes generating the tracking signal to track a 
movement of the target. 
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3. (Original) The method as claimed in claim 1 , wherein the step of generating an image signal 
includes generating the image signal regarding an anatomy of apatient having a tumor as tlie target. 

4. (Origmal) The method as claimed in claim 1 , wherein the step of generating an image signal 
further includes the steps of: 

illuminating the target and an area near the target with a fir^t hnage beam; and 
detecting a first image of the at least one marker formed by the first image beam, 

5. (Original) The method as clahned in claim 4, wherein the step of generating an image signal 
fiuther includes the steps of; 

illuminating the target and the area near the target with a second image beam unparallel to 

the first image beam; and 

detecting a second image of the at least one marker formed by the second image beam. 

6. (Original) The method as claimed in claim 1, wherein the step of adjusting a radiation beam 
further includes the steps of: 

superimposing the tracking signal on a radiation treatment plan; and 
generating a beam adjustment signal using the treatment plan wifli the tracking signal 
superimposed thereon. 

7. (Previously Presented) The method as claimed in claim 1, wherein the first mxilti-leaf 
collintiator has a plurality of movable leaves arranged in two rows opposite to each otiber. 

8. (Previously. Presented) The method as claimed in claim 7, wherein the step of adjusting a 
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radiation beam further includes adjusting the radiation beam using a second multi-leaf collimator 

having a pluraUty of movable leaves ai^ged in two rows opposite to each other and unparallel to 

j j 

the plurality of leaves of the first multi-leaf collimator. 

I ! 

9. (Previously Presented) The meth|od as claimed in claim 1 , wherein the step of adjusting a 
radiation beam further includes temporarily switching off the radiation beam in response to the 

i I 

tracking signal having a value indicatinjg the target being outside an area. 



10. (Currently Amended) A method 



for irradiating a target in an animal body, comprising: 



«UbHsbn« a „,Wi»„Aip of at^j>« on. nmiu reWve ,o 0,. «ga.by d^enntaing , 
relative position between the at least one majker and the target, the at least one marker being placed 

) i 

intemally in the animal body; i j 

generating an image signal of the at least one marker; 

I j 

generating a trackmg signal in response to the image signal; and 

I 

adjusting a radiation beam in response to the tracking signal to track the target; 

jl 

wherein tlie target is tracked while performing an intensity modulated radiotherapy using a 
first multi-leaf collimato r in which . ank wherein in the intensitv mod ulated radiotherapy, a leaf of 
the first multi-Jeaf collimator is adjusted such that a first portion of the target receives more radiation 

:! * 

than a second portion of the target. 



11. (Canceled) 
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and 



a Gist image detector* said first j 



a control module coupled to sail 



perform an intensity modulated radioi 
radiotherapy, a leaf of the first multiple 



target receives more radiation lhan a sec pnd portion of the target 
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(Currently Amended) An apparaks for irradiating a target, compnsmg: 
a platform for supporting an object having a marker indicating a position of the target; 

source generating a radiation beam toward said platform; 
a beam adjuster between said rai^tion source and said platform, said beam adjuster 

comprising a first multiple leaf coDima&r; 

age detector generating a first image signal of the marker; 



1 bnage detector and to said beam adjuster, said control 
module generating a beam adjustment si jnal for controlling said first multiple leaf collimator to 
track a movement of the target in respo ±o to the first image signal; 

wherein said control module is ii ;bnfigured to control said first multiple leaf collimator to 

thlapy, ii i j whic h and wherein i n the intensity modulated 



leaf collimator is adjusted such that a first portion of the 



apparatus 



13, (Previously Presented) The 
to said platform and generating a contro I 
signal. 



ibnsor. 



14. (Previously Presented) The app^diratus 

one device selected fiom a group of dek 

! * 

magnetic field detector, an ultrasoimdj 

I 

emission computed tomography image^ 
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of claim 12, said control module being further coupled 
signal to move said platiform in response to the first image 



of claim 12, said first image detector including at least 
ices consisting of a video camera, an X-ray imager, a 

; a computed tomography imager, a single photon 
a magnetic resonance imager, a magnetic resonance 



"5 



BEST AVAILABLE COPY 



PAGE 7/15 ' RCVD AT 12/15/2006 5:06:30 PM [Eastern Standard Time] ' SVR:USPT0€FXRF-5/l ' DNIS:2738300 * CSID:6508494gOO ' DURATION (min-ss):03-20 



Al 6508494800 



BINGHAM McCUTCHEN LLP 



1 1' 

spectroscopy imager, and a positron em 

1 



3sion tomography imager. 



15. (Previously Presented) The 
housing said radiation source and said 

1 6. (Original) The apparatus of claii 



apparatus 
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of claim 12, further comprising a gantry, said gantry 
adjuster. 



15, said control module being further coupled to said 



gantry and generating a control signal tomove said gantry in response to the first image signal. 



17. (Previously Presented) The apparatus of claim 12, further comprising a first image beam 

H-i 

source generating a first image beam ^.'^^^ platform, said first image detector generating the 

first image signal by detecting the firstpinage beam. 



18. (Original) The apparatus of cldtn 17, further comprising: 

a second image beam source, ssljA second image beam source generating a second image 
beam toward said platform and unpar^Jl^l to the first image beam; and 

a second image detector couple to said control module, said second image detector 



generating a second image signal by di 

I' 

)| 

19. (Previously Presented) The app 

I 

comprised of a first row of movable It 
other. 



leaf collimator between said first mull 
plurality of movable leaves uhparaller 
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scting the second image beam. 

ratus of claim 12, wherein said first multiple leaf collimator 

I. 

.res and a second row of movable leaves opposite to each 



20. (Original) Tlie apparatus of claim 19, said beam adjuster fiirther including a second multiple 



fie leaf collimator and said platform and comprised of a 



h said first row and said second row of movable leaves in 

■1 . i 
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34. (Currently Amended) A metboai; 

using an internal anatomy of a jjadent as a markeii 
establishing a relationship of tli|6 marker relative to the target; 



or irradiating a target, comprising the steps of: 



generating an image signal of tffe marker; 
generating a tracking signal in iraponse to the image signal; and 
adjusting a radiation beam in rk|onse to the tracking signal to track the target; 
wherein the target is tracked wlfiie performing an intensity modulated radiotherapy using a 
first multi-leaf coUmiator ifirwhieb wherein in the intensity modulated radiotherapy, a leaf of 

such that a first portion of the target receives more ladiation 



the first multi-leaf collimator is adjustjeiic 
than a second portion of the target. 



35. (Canceled) 

36, (Canceled) 



ill 

1:5 

."3 

r • 



Steps of: 



37. (Currently Amended) A piocd^ for irradiating a target in an animal .body, comprising the 



'I 

coUecting a plurality of imag^ijat a plurality of phases in a same physiological cycle, said 
plurality of images providing an indidsfilori of a location of the target relative to an mtemal marker; 
creating a treatment plan basell it least in part on the plurality of images collected at the 
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plurality of phases in the cycle; and 

delivering a radiation beam to tl|l| animal body accorjling to said treatment plani 

livered to perform aA intensity modulated radiation therapy 
! a first region of flie iarget receives more radiation tftfSJh^ a 



on a target of the animal body in ' 
second region of the target while the tliet is being tracked, jthe target being tracked and the 



; one or more leaves of a multi-leaf collimator. 



38. (Previously Presented) The prc||ss of claim 37, whqrein said intemal marker comprises an 
anatomical structure. 

39. (Previously Presented) The pr<^|§ss of claim 37, wherein said intemal marker is implanted in 
the animal body. 

40. (Previously Presented) The me|||)d of claim 34, wherein the image signal is generated using 
a camera. 

41. (Canceled) 
42-49. (Canceled) 

50. (Canceled) 

51 . (Previously Presented) The meplod of claim 1, wherein the target is located beyond a head 
region of a patient. 
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52, (Canceled) 

53 . (Previously Presented) The mei 
image signal includes: 

illumiDating the target and an ai^ 
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d^d as claimed in claim 1 0, wherein the step of generating the 



near the target with a first image beam; and 



detecting a lirst image of the at jyast one marker formed by the first image beam. 



54. (Previously Presented) The me1 
image signal fwther includes: 

illuminating the target and the 
the first image beam; and 

detecting a second image of the 

55. (Previously Presented) The rael 
radiation beam includes: 

superimposing the tracking si 
generating a beam adjustment 
superimposed thereon. 

56. (Previously Presented) The mi 
collimator has a plurality of movable 

57. (Canceled) 

58. (Canceled) 
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hi 

Lod as claimed in claim 53, wherein the step of generating the 

:! 

pea near the target with a second image beam unparallel to 

n ■ 

|{|t least one marker formed by the second image beam, 
d as claimed in claim 10, wherein the step of adjusting the 

M on a radiation treatment plan; and 

I [nal using the treatment plan with the tracking signal 

! 

i 

lod as claimed in claim 10, wherein the first multi-leaf 
lives arranged in two rows opposite to each other. 
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59. (Canceled) 

'IP 

III 

60. (Previously Presented) The inet|G 
anatomical structure of a patient, 

61 . (Previously Presented) The me 
externally placed on a patient. 



@|012 



Patent 
VM7012072001 
Varian 02-001 



d of claim 64, wherein the target is tracked asing an 



d of claim 64, wherein the target is tracked using a marker 



62. (Previously Presented) The m6l|^d of claim 64, wherein the target is tracked using a marker 
implanted within a patient. 

63. (Previously Presented) The me|i}od of claim 64, wherein the position is determined using a 
camera.. 

64. (Previously Presented) A meth|a for irradiating a target, comprising: 



determining a position of the 
tracking the target based on tii< 



set; 



led position; and 

delivering radiation to perfonnllpin intaisity modulated radiation therapy on the target while 
the target is being tracked; 

wherein the target is tracked liiHikdjusting one or more leaves of a multi- leaf colhmator, and 

ill 

wherein the radiation is delivered by l^fj^^ adjusting one of tiie one or more leaves of the multi- 
leaf collimator to modulate an inteiisit| Lf the radiation delivered to the target such that a first region 

li| a second region of the target. 



of the target receives more radiation 
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65. (New) The method of claim I, 
for a first field. 



66. (New) The method of claim 65; 
multi-leaf collimator for a second fieli 
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iierein the leaf of the first multi-leaf collimator is adjusted 



fuhher comprising further adjusting the leaf of the first 



67. (New) The method of claim 1 



irfoferein the first portion comprises healthy tissue. 
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